4: 1 H NMR (400 MHz
To a solution of 5 (0.63 g, 1.8 mmol) in 95 % ethanol (10 mL) was added 15 % aq.
NaOH (10 mL). The mixture was allowed to stir for 3 hours and acidified with 3 M HCl (10 mL). Water (10 mL) and EtOAc (20 mL) was added to the solution and the aqueous layer was washed with EtOAc (3 x 20 mL). The combined organic extracts were washed with water (30 mL), sat. aq. NaHCO3 (20 mL) and brine (20 mL), dried (MgSO4) and 20 μM gentamicin sulphate. Parasite cultures were maintained at 37°C in 3% CO2, 4% O2, and 93% N2 atmosphere. Parasite growth was synchronized by treatment with sorbitol [3] . The culture was evaluated for parasitemia and parasite stages daily using a Giemsa staining microscopy method.
Drug sensitivity assay The antimalarial activities of standards and probes were evaluated using standard fluorometric DNA binding method [4] . Assay plates were CO2, 4% O2, and 93% N2 atmosphere for 6 hours. An equivalent culture without drug (control) in five replicates was treated with 10 μl of dimethyl sulfoxide (DMSO) as a control treatment maintained under identical culture conditions. Parasite proteins were sequentially extracted using a modification of the protocol described by Molley et al. [5] . Protein concentration was determined by the method of Bradford [6] .
In gel fluorescence analysis of endoperoxides tagged protein(s) from P. falciparum 3D7. and Cravatt. [7] Briefly, all samples were treated with Alexa Fluor 488 azide reporter, followed by 1 μL freshly prepared Tris(2-carboxyethyl) phosphine hydrochloride (50 mM stock in water) and 3.3 μL ligand (1.7 mM stock in DMSO:t-butanol 1:4), giving a tbutanol concentration of 5% (vol/vol). Samples were gently vortexed, and 1 μL CuSO4 (50 mM stock in water) was added. Each reaction was then gently vortexed and allowed to react at room temperature for 1 h in the dark, with regular vortexing every 15 min.
Copper based click reaction
NuPAGE Novex 4-12% Bis-Tris Gels (Invitrogen) were used for protein separation, whereby 2X SDS/PAGE loading buffer (reducing) was added to each reaction, the samples were heated at 90 °C for 8 min, and then 15 μL per well were loaded onto gel.
The Gel was mainitained (5:4:1 water/methanol/acetic acid) overnight in the dark, and fluorescence intensities were measured using an Ettan DIGE Laser imager (GE Healthcare) with a CY2 filter. Equal protein loading was confirmed by post scan staining with Gel code Blue Coomassie stain (Pierce, UK).
Copper free click reaction for the samples treated with azide probes (P2 (7a) and P3 (11a)) and controls including DMSO and deoxyether azide controls (CP2 (7b) and CP3 (11b)), Click-IT® Alexa Fluor 488 DIBO Alkyne (Invitrogen, UK) was used as a reporter at final dilution 20μM in final volume 50 μl reaction. Copper-free click reaction conditions were processed without the addition of TCEP, TBTA and CuSO4 [8] . An adequate mix was applied using vortex mixer after adding Click-IT® Alexa Fluor 488 DIBO Alkyne. Samples heated and 1D-Gel analysis conceived as mentioned above.
Identification of endoperoxide tagged protein(s) from P. falciparum 3D7 using LC-MS/MS analysis
In all cases P. falciparum protein extracts were adjusted to 2 mg/ml by diluting the protein extract in DPBS in a 1 ml total volume. Each sample was split into two halves (500μl each) and the click reaction initiated by the addition of reporter under relevant click chemistry conditions. For the samples treated with alkyne probe, biotinazide (Invitrogen, UK) was used as a reporter in the presence of reduced copper as a catalyst according to conditions optimized by Speers and Cravatt [7] . Briefly to each tube contained 500μL, 5.65 μl of 5 mM biotin-azide, 11.3 μL, 50 mM TCEP (tris (2-carboxyethyl) phosphine), 34 μL, 1.7 mM TBTA (Tris [(1-benzyl-1H-1, 2,3-triazol-4-yl) methyl] amine), and 11.3 μL, 50 mM CuSO4, each component was added in the order.
An adequate mix was applied using a vortex mixer after adding each component with an exception for TCEP.
For samples treated with endoperoxide azide probes, biotin azides were replaced with Click-IT® Biotin DIBO Alkyne (Invitrogen, UK) to give final dilution of 20μM as mentioned above. In all cases the reaction was incubated for 1 hour at room temperature in the dark with gentle mixing every 15 min. After 1 hour, click reaction was terminated, and excess components removed as follows. The respective sample was combined and protein precipitated with cold methanol and centrifuged at 6,500g for 4 min at 4°C. Then pellets were washed with 750-μL cold methanol and sonicated 3-4 s, three times. Then 650 μL 2.5% Sodium dodecyl sulphate (SDS; Sigma-Aldrich, UK) in D-PBS was added to the samples and sonicated 3-4s to dissolve all remaining pellet.
The samples were then heated at 95°C for 5 min in a heat box and sonicated twice for 3-4 s afterward. At this step, most proteins were soluble in the solution. Samples were centrifuged, and supernatants were collected and adjusted to 3.5 mL with D-PBS.
Samples stored at -20°C for further analysis.
Probe-labeled proteins were enriched and affinity purified, after the click reaction incubation step, using streptavidin agarose beads. An on-bead trypsin digestion protocol was performed on purified protein as described previously [9] . The tryptic peptide was subjected to high-resolution mass spectrometry peptide sequencing by using Thermo Scientific UltiMate 3000LC chromatography system coupled to Scientific LTQ Orbitrap Velos (Thermo Scientific, UK). To increase the accuracy of protein identification, tryptic peptides from each sample were injected into four replicates on reverse phase liquid chromatography (RPLC) according to published conditions [10] .
Protein identification performed on MASCOT search engine with the following parameters: precursor mass tolerance of 7 ppm, fragment ion tolerance 0.3 Da with 2 tryptic missed cleavage permitted. Carbamidomethyl (C) set as a static modification with oxidation of methionine (M) and deamidation (N, Q) set as dynamic modifications. A decoy database searched, and relaxed peptide confidence filters applied to the dataset (ion scores P < 0.05 / FDR 5%). Proteins identified with minimum of one peptide were presented in Dataset 1. The exponentially modified protein abundance index (emPAI) was used to provide semi-quantitation of protein abundance [11] . Further bioinformatics analysis was used to identify the cellular components targeted by the trioxolanes probes using Cytoscape software [12] with CluGO plugin [13] . Figure S3 . Heat map analysis of P. falciparum proteins identified with trioxolane azide probe P2 (7a) and artemisinin azide probe P3 (11a), vs. controls (deoxyether analogues CP2 (7b) and CP3 (11b) and DMSO), sorted according to proteins molecular weight (KDa). The entire proteomic data set identified by P2 (7a), P3 (11a), CP2 (7b), CP3 (11b) and DMSO solvent represented in heat map analysis. The analysis was carried out by plotting the average of emPAI values for each protein (n= 2 independent replicates in the case of P2 (7a), P3 (11a), CP2 (7b), CP3 (11b) and n=4 in case of DMSO treatment). All treatments were carried out in situ at 1μM probe. Each independent replicate was injected into the LC-MS/MS four times to increase the accuracy of protein identification. Proteins in the heat map plot are sorted according to their molecular weight (KDa). Proteins were manually searched for in the presence (+) and absence (-) of a GSH binding motif according to the data published by Keher et al. [14] Proteins not matching in both treatments P2 (7a) vs. P3 (11a) are illustrated in table S2. The entire data set and bioinformatics analysis used to create heat map analysis are illustrated in Dataset 1 excel file. 
Proteins in P2
Proteins in P3 Figure S4 . Gene Ontology (GO) analysis for biological pathways identified with trioxolane (P2 (7a))
proteome. Figure S5 . Cellular components targeted by P2 (7a) probe identifying multiple locations of proteins identified mainly in food vacuole and cytosol.
